May 1933

TaBLE 3.—Solar radiation measurements, and determinations of
atmospheric turbidity factor, 8, Washington, D.C., May 1933
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POSITIONS AND AREAS OF SUN SPOTS—Continued

[Values in italics have been interpolated] Heliographic Area Total
Eastern area
Atmos Date standard it . . for
pheric clvil time llgng: 15:)11(11%1 %uaé; Spot | Group (i;l;}x'l
Solar [ 4 Blue.| dust [Notes: (sky-
Date and solar | alti- mass,| I I I 8 ness parti- [light polari-
hour angle | tude, m. - v 4 of Sk cles per | zation, P.) 1033
. : 5| cubic {clouds, etc. hom| e o o
°ent“' May 20 (Naval Observatory) 12 28 |4+36.0] 69.1(4+12.0
meter May 21 (Naval Observatory) 10 34 (+49.0 | 69.9 |[+12.0
May 22 (Naval Observatory) 11 13 |463.0 | 70.3 [4+12.0
May 23 (Naval Observatory) 11 26 |—26.0 | 327.9
+76.0 ) 69.9 |412.0
gr.cal.|gr.cal.|gr. cal. May 24 (Naval Ohservatory) 10 19 1—15.0 | 326.3 {+10.0
3.70 1 0.776 | 0.593 | 0.510 | 0.000 27 May 26 (Mount Wilson)____. 12 30 |+40.0 | 353.6 [+11.0
3.58 | .812 .65:6 .514 | .080 May 27 (Naval Observatory) 10 20 No spots
3.12| .888% .694 .839 | .07 May 28 (Naval Observatory) 11 35 No spots
2,95 .914| .657 | . ﬁis . 0§8 May 29 (Naval Observatory) No spots
2.61 | .990( .706 | .670 | .070 May 31 (Mount Wilson)..._. No spots
2,43 .97 .71 . 573 .072
1.65 | 1.141 ) .8/8| .648 | .106 5 P=56.1% Mean daily area for M8y ... |- |ooo|ocoofoeoooo
1.61 1 1.139 | .818 | .8561 . 115

POSITIONS AND AREAS OF SUN SPOTS

{ Communicated by Capt.J. F. Hellweg, Superintendent United States Naval Observa-
tory. Data furnished by Naval Observatory, in cooperation with Harvard, Perking,
and Mount Wilson observatories. The differences of longitude are measured from
central meridian, positive west. The north Jatitudes are plus. Areas are corrected for

foreshortening and are expressed in millionths of sun's visible hemisphere. The total
area, including spots and groups, is given for each day in the last column]
Heliographie Area Total
Eastern area
Date stanldard pift. |1 L l'orh
civil time| Diff. |Longi- Lati- | g eac
long. | tude | tude Spot | Group day
1933
h' m. o o o
May 1 (Naval Observatory).._._. 1 0 Nospots  |coooo|ocaaoos
May 2 (Naval Observatory)_..... 10 38 No SPots  |occcoo|ocaeaoe
May 3 (Mount Wilson) _..._. 9 30 Nospots  |—ccaoo|ecacans
May 5 (Naval Observatory) 10 29 Nospots  |oooooo|occooos
May 6 (Mount Wilson)___.._ 9 30 Nospots  {ooaool oo
May 7 (Naval Observatory).. 13 29 Nospots  Joecooolecaoao
May 9 (Mount Wilson)_. .. 9 17 1-22.0]158.4| —6.0 {_ ... 6
May 12 (Mount Wilson)__. 11 51 +48.0] 147.6 [—13.0 |- 4
May 13 (Naval Observatory). 13 8 No spots
May 14 (Naval Observatory)_..___ 1 11 No spots
May 15 (Mount Wilson) .._______ 13 0 No spots
May 16 (Naval Observatory)..... 14 7 No spots
May 17 (Naval Observatory) . 14 39 No spots
May 18 (Naval Observatory).._..| 11 34 |[+12.0| 72.0 I
May 19 (Naval Observatory).... 10 38 |[+22.0| 69.3 [412

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR MAY
1933

(Dependent alone on observations at Zurich and its station at Arosa)

{Data furnished through the courtesy of Prof. W. Brunner, University of Zurich,

Switzerland]

Moyiss | Restive | aayio | Relstive | ayios | Relative
) O 11 ______ Ol 21_______ 12
2. S 12 .. 0| 22..____. 11
| JR O 18_-_.__. 0l 23 o--._ 17
: S O 14.._____ 0 24.______ 12
S .. 0 15.______ O 25_______ 8
6 ____ O 16.__.___ 0| 26.-.__-__ 0
T O 17| _ Py (R
- S 0 18.______ 0| 28.__.____ 0
¢ . 8 19_______ 8 11 29 .

100 8\ 20_______ 12| 30_._.____ 0
3. ___. 0

Mean: 28 days=3.7.

AEROLOGICAL OBSERVATIONS

[Aerological Division, W. R. Gregg, in charge]

By L. T. SAMUELs

Free-air temperatures during May were considerably
above normal at the stations shown in table I, except at
Norfolk where they were close to normal. Notwith-
standing the positive temperature departures, those of
relative humidity were likewise positive at most stations.

In most cases the free-air resultant wind velocities for
the month exceeded the normals, except in the upper
Mississippi Valley and Upper Lakes region where they

were below normal. Resultant wind directions were, in
general, close to normal, except in the southern section
where a preponderance of southerly winds occurred.

Upper-air observations were discontinued on April 30,
1933, at Ellendale incident to closing the station on June
30. Hence all the data given in table I are based on
airplane observations,
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TaBLE 1.—Free-air temperatures and relative humidities obtained by airplanes during May 1933
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Atlanta, Chicago, Cleveland, Dallas, Norfolk, Omaha, Pensacola, || San Diego, || Washing-
Ga. (303 . (187 Ohio (246 Tex. (146 Va. (3 Nebr. (300 : Calif. (9 ton, D.C.
meters)! meters)3 meters)? meters)* meters) meters)5 meters)® [j (2 meters) ¢
. g g g g g g .| 8 g g g
Altitude (meters) m.s.1. 5 £ e S S S =8 = 2 2
= - = g = - i p —_ S
o9 o% o] oS o® o3 Sl e® od oS o8
58 EE :E 58 E 55| | 58 F 2E £8
=8 S = Te b= £ =3 2 e 2
SE5) 5 |E%) 8 |E°) 5 [E°) 3 |E°) 8 | ez |2°) 8 (B°) 2 |2%| 5157
= D @ & =@ @ < D & o 1 3 < & & @ < @ < &
= |1A = |Aa 2 R = A = A = (A 2 |A 2 |R = |A 2 1A
18.3] () 15.41 () 13.6) () 13.8] (%) 0.1 () 18. 2| 12.3] () 24.1f 1. 16.4) —L7[1 16.4) —1.4
19.81 (") 1.8 () 13.8 () 149 ) 2.9 () 17.1 12,8 (%) 22,7 +1. 12,2 —=2.0f 16.3| +0.7
19. 6 +4. §| 9.2 +1.2| 12.4f +2.1)1 13.0 +2.7)| 19.6] +3.0/| 16.0 12.4| +0. 4[| 20.6] +2. 11.5) —2.3)( 15.8 4+2.3
16.7) +5.0/| 6.6/ +1.7; 10.5 3.0 10.6( +3.1|| 180 +3.3|f..---- 10,8 4106 oo | e
13.3] +4.5 4.8 +2.6 8.0 +3.0 7.8 +2.8)f 15.5 +3.2| 10.8 8.9 +2.3 8.8 —2.2| 10.8( 423
10.1) 44,1 2.5 4-2.8| 5.2/ +2.6| 5.0 +2.4| 128 +3.2/|...-. [ [ oy 1] IR U | ISR PAPRUO | N IR
7.4 +4.4) —0.4] +2.5 2.6] +2.6 2.4 +2.4) 10.2) +3.6 5.5 2.0 +1.9 4.8 —0.8/| 5.4 +2.4
0.4| 3.5 —5.9 —=3.6] +2.1)f —3.4| +2.3)| 3.9} +3.5[|---.-- —4.1] +0.7 —1.5 —0.9/i 0.5 +3.2
—6.9| +3.1|[—11.4 —9.7} +2.0| —9.2] 425 —2.8 +2.5(|....-. =10.9| 0.2} —2.5 +2 9f|-ccmefommece|[rama e[ aeaae
RELATIVE HUMIDITY (PERCENT)
| i
Surface 85 (%) 871 () 81 (0 85| (7 75 83| (7 69 0| 78 +12
______ 76 (O 80| (D 71 (M 3l 7 7 78 C 7 =1 +8
1,000 65| 1 73 49 e8| 4 67] =2 61 700 +§ 66 44 65 +7
1,500- 62 —2 69l 47l 70| 48| 85 —3||-.._.. 5 | O S | PRI SRS | IO IS
2,000_ 60 —2] 64 +6 68 10 51 2 58 57, =3 43 +4 65 —+7
2,500 &7 —2 60 —+38 66 +14 45 (U] [— 52 2| (SRR SRR | SRS FSORUI | SUSRROUON IR
3,000..._.. 47| —3§] 53 ~+-5) 63| 415 41 —4 52| 48] —10 31 +3 59 +5
4,000..... 41 -1 50 +35 6l 416 36 —11l.oo--. 45 —14 26 +3 470 ~2
5,000~ - e 38 —12 450 +1 50 8] 33 —20)|..--—- 42 =20 18] Ol em el

‘Weather Bureau observations made near 5 a.m.; Navy observations near 7 a.m. (75th meridian time).

| Temperature and humidity departures based on normals of Due West, S.C.
? Airplane observations made by Massachusetts Institute of Technology, departures based on normals obtained from kite observations made at Blue Hill Meteorological Observ-

atory.

Groesbeck, Tex.

¢ Naval air stations.
¢ Temperature and humidity departures based on normals of Drexel, Nebr.
7 Surface and 500-meter level departures omitted because of dlﬁerence in time of day between airplane observations and those of kites upon which the normals are based.

3 Temperatures and humidity departures based on normals of Royal Center, Ind.
¢ Temperature departures based on normals determined by intrepolating between those of Groesbeck, Tex., and Broken Arrow, Okla.

Humidity departures based on normals of

TABLE 2.—Free-air resultant winds (meters per second) based on pilot-balloon observations made neer 7 a.m. (E.8.T.) during May 1933

{Wind from N=360°; E=90°, ete.}

Alg‘;qgf’r' Atlants, || Bismarck, Burlington, || Cheyenne, Chlcago, Clev elqnd Dallas, TJackson- Key West
Max (1554 a. N.Dak. . 0% 111, Tex. ville, Fla.
r!.{e'teté) (309 meters) {| (518 meters) (132 meters) mete‘rs) (192 meters) || (245 meters) (154 meters) || (762 meters) (14 meters) || (11 meters)
Altitude (meters)
m.s.l.
Sl |zl 8l lzl8 |8 |28 |le)Ele|Bleld|l2)8]=]8]s
bS] K] b1 5] 8 3 9 8 g 3 © ] ksl z k3] 3 o} 3] k4 5 ks 3 g ]
& 2 & L] & = & =] e 2 & S 2 ] = =2 & = 2 =2 9 < Z 2
= < - D - @ - < B o - @ - < = B = @ = ; & = T
a > A > A = [=} > A = =) 4 A = =} [ A - A > =] = a =
-] o o o -] o o o o o
Surface 308 1.6 227 0.5 22| 0.5 2.7 191 | 2.3 160 0.2 181 1.6 156 | 2.9 2251 0.5 119 3.4
[ IR S, 227 | 22 f|occao|oocee 8.9 216 [ 3.7 2181 3.3 218 | 3.6 176 | 7.2 .. 200 3.7 121 7.0
1,000 . |mmiifemnaee 242 | 4.4 200 ( L3 8.5 268 { 4.9 257 [ 3.2 252 | 4.6 201 ( 7.5 2.3 971 2.9 122 5.9
1,500, | 253 5.4 199 1.0 6.4 293 6.7 260 5.0 255 5.8 214 4.4 3.6 189 2.4 122 4.9
2,000 66 | 2.4 248 6.2 164 1.1 4.8 291 7.8 5. 254 5.0 259 f.5 248 | 4.1 2.4 231 2.1 121 4.1
2,500. 258 | 4.0 247 5.6 303 1.4 1.6 301 9.5 & 6. 260 4.5 268 6.8 300 4.9 3.4 241 2.4 113 3.6
3,000. 268 8.5 255 5.2 272 | 3.2 1.4 303 9.9 32 6. 300 4.3 269 7.5 312 5.5 5.1 230 2.7 103 2.3
4,000 261 1 10.2 270 | 4.3 267 3.6 1.7 302 | 12,9 27 VEE: 3 | E— ool 264 7.1 336 5.2 7.6 240 1.4 331 4.8
5,000. 268 [ 10.8 287 | 3.5 ||occeo el eee e | o284 | ST | |aos 276 | 7.7 [|oeooo|oaaos 5.3 208 [ 3.0 309 8.4
Los An- || Medford, | Memphis, Oakland, || Oklahoma || Omaha, || Phoenix, || S2It Lake Seattle, || Washing-
geles, Calif. Teg. Tenn. Calif. City, Okla. ebr. Ariz. (1’.)94 © ‘Wash, ton, D. C.
(217 meters) || (410 meters) || (83 meters) (8 meters) | (402 meters) || (306 meters) {| (335 meters) m e’t-ars) (14 meters) || (10 meters)
Altitude (meters)
m.s.l. =l =] =] =1 =l = =] g =l =l
Elrl &l 81n slel2lelE&lalsllE(l&|l8]lxI28]sx
< a2 <4 = =2 ES) = b= =2 = p<] = b=] = pe| = b=| = b= = = =
A > =} > =] > =} > =} = A s A > A > = = =} = [} >
o o -] o o o o o -] -]
Surface. .. co.o-_ 411 0.8 204 | 0.4 176 | 1.5 254 [ L0 169 2.2 93] 10 301 0.1 15¢ | 2.3 1.8 130 | L9 331 0.5
500 . 39 1.0 311 0.7 204 a6 205 [ 4.2 185 [ 4.1 255 0.8 264 A S | R E 3.9 202 A1 279 3.7
1,000 oo 353 3.7 300 0.8 227 8.7 311 6.4 212 &2 252 a9, ¢ 276 3.9 1.3 100 5.4 284 4.7
1,800 - 312 3.1 211 1.8 225 6.2 301 6.0 238 7.6 257 7.4 W2 | 4.6 L9 204 4.8 275 5.0
2,000 ... 310 4.4 236 4.2 233 6.1 303 a8 246 7.1 273 8.3 268 1 4.6 3.3 221 5.1 279 5.5
2,600 oo 310 6.3 249 5.7 264 7.0 304 7.2 258 BA 285 | 9.0 251 5.4 4.8 231 6.0 287 6.5
3,000 __ 303 7.2 252 6.1 272 7.1 300 7.5 263 7.4 281 a1 250 5.9 4.8 220 6.8 277 8.7
4,000 ... _____ 288 7.3 248 8.8 243 1.9 209 [ 11L& 271 6.2 207 9.3 39 9.3 T8N . 273 8.8
I 0.0, J R PRI SV | PP SR | S A 265 R | IO SRR | BRSSPI (RS ’59 A | RN 0.8 (oo 279 11.2



